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was extirpated b t8he 1883 eruption of nlmost unparnl- 
leled violence. &om 16 to 30 per cent’ of the phnnero- 
gams established on Krakatoa 35 ears after t,he catas- 

of the ferns (16 species) nad lower cryptogams, a.lmost 
without exception (more than 30 species). Between 49 
and 63 per cent of its flora, therefore, is wind-borne. 
T h e  first recolonization of the island in 1856 was entirely 
by wind-distributed species as alga, bacterin , dintoms , 
liverworts, mosses, and ferns.81 

The distribution of spores and other light re roductive 

denly pick up a quantity of these object,s to later drop 
them as showers of organisms; there seem t.o he a cer- 
tain number of them always in the atmosphere. In fact, 
aeroscopes reved a st!escly fall of atmospheric -dust, in- 
cluding minute organisms, t.hat must be a far more ini- 
portant dement in the distribution of such life than the 
more impressive but sporadic showers. 

trophe of 1883 were ca.rried there g y winds, as were all 

cells does not depend’on sporadic gush of win B that sud- 

CONCLUSION. 

It would appenr, therefore, that t,lie morc yect,n.c- 
ular the shower of. organic matter t.lie less its im- 
portance in the distribution of life. The rains of larger 
animals have attracted much attention and escited 
wonder, but in many cases t,he animals have been dead: 
in others they were doomed to die because of falling in 
an unsuitable environment. Not, often me all t.hc con- 
ditions pro itious for t,lie species to secure a new foothold. 

ment of minute eggs nnd spores by the cttmospherc, how- 
ever, is of great importttllce in distribution because these 
organic bodies are adapted to survive such tra.nsport; 
their numbers are so great and their dispersal so widc, t,hat 
some of them will necessarily fn.11 in favorablo places. 
The chances are, in fact, that every suitable anrironnient 
will be populated. So far as mere preservation of s ecies 

investiption, the superiority of t-he pi,vmy over t,he ginnt, 
of ins1 nificance over co1i~pic11ci11s1ies8, of pnssivit,v a.nd 
ada tatilit. over strenuous effort. “Blcss~.d n.re t:lic 
me&, for tiey sha.ll inherit the mrth.” 

Beward, lsoe), pp. 6088. 

The uno % trusive, but steady and widespread move- 

is concerned, we see.here, RS in other plie.sns of bio f ogical 

- . .. . . - . 
Q Emat, A .  “he new Bora of the volcanic island of Kraliatnii (EngI. transl. by A. C. 
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RECORDS AT THE ABBE METEOROLOGICAL OBSEBVATOBY 
COIPAEED WITH THOSE AT THE GOVEBNXENT BUILDmCt, 
cwcm37ATI. 5-5/. s o /  ( 7 7 / )  

By WILLIAM CHARLEA DEVEREAUX, Meteorologist. 

[Abbe Meteorological ObSerV8tOry, Lalayette Clrrle, Cincinnati. Ohio, Apr. 11, 1917.1 

During the 24 months from April 1, 1915, to March 31, 
1917, both inclusive, com lete weather records were made 
at. tlie Co\-eniment Buil&g, Cincinnati, and at  the Abbe 
Meteorological Observatory maintained by the United 
States Weather Bureau at  Lafayetto Circle, Clifton, Cin- 
cinnati, Ohio. The following pages present a discussion 
of these comparative observa tions. 

LOCATIONS OF EXPOSURES. 

Thc fAwet.n:m.cvi Bui7d<,nn.g, Cincinnati, is located 900 
vards from the Ohio River, which forms the southern 
hundai.;v of t.he city, and is 1iea.r t.lie center of the prin- 
cipal business section. (See fi . 1). Moderately high hills 
form a semicircle around t.he % usiness section, whc.h lies 
on the comparat.ively level ground between the hills 
and t,he river. Thn Government Buildin stands some 
distance east of t,lie center of t.he semicirc. f e of inclosing 
hills; the nearest. hill is northeast from t.he building, the 
gromid baginnina t.o rise ra. idly within a distance of half 

ground nt, t.hc Govcrnment Building, or of 800 feet above 
sea l e d .  The hills to t,he north are distant + mile, to 
the west 2 milcs, to the sout>hwest, in Kentucky 13 miles, 
nnd t.o t.ho soudh 23 miles from the Government Building. 
The highest of these hills lies between SO0 and 900 feet 
nbove sealevel. 

The elevations of the instruments nbore the ground a t  
the Government building are 8s follows: Barometer, 74 
feet; raingage, 145 feet; theiiomet~ers, 152 feet; me- 
niomeber, 160 feet: and wind va.ne, 161 feet. Within a 
ratlius of 600 feet and from a. point, directly southwest, to 
n. oint, a little cnst of south, there ai’e buildings con- 
siLra.hly higher thnn the wind vane. To the east, north, 
m d  west the buildings are about the same height as the 
wind vane. The general surroundings are illustrat.ed in 
figures 2 a.nd 3. 

The Abbe iUeteoroZogicn2 Obsf?rvatwy is located on 
Lafayette Circle, in the suburb of Clifton, and is near the 
geographic. center of the city. This is not the highest 
Joint in the city but is one of the highest, and the nearest 

Bill of the same elevation is about 2 miles distant. n i e  
visible horizon of the Observatory is nearly level on all 
sides. 
all directions, ancl is mostly coverecl with trees. 7: 
only buildings in the vicinit of t,he Observatory are resi- 
ileiices. The elevat,ions of t s l e  instruments above ground 
are as follows: Bnrometer, 5.8 feet; raingage, 3.1 feet; 
thermometers, 10.8 feet; anemometer, 50.8 feet,: and 
wind vane, 53.3 feet. 

w. milo and rewking an a. P titude of 247 feet above the 

The ground slopes away from the Observato 

(See figs. 1 , 4, and 5.) 

WIND RECORD. 

In order t.o ta,hulnte in clet.iii1 tho dircc:tioii and velocity 
nf the wind, 11 new fomi was prepred which sliows the 
number of Iiours the wind I-,lows from ench direc.tion, and 
tdie velocity of the wind from each direction. By the 
use of this form the percentage of time the wind blew 
from each direction nncl the mean velocity for ench 
direction were obtained‘ for each month, season, and 
the two years. Tahle 1 presents the form secured for 
March, 1916. 
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Rc. l.--Outline map of Cincinnati, Ohio, showiqg,lwatians of the C:oven?rnent Building. Abbe Mnteorulv~ic.81 cibsrrvarury lla \Vcnthor Bureau, the Cincinnatl OLervatwy on 
Mount Lookout, and the postion ofthe old Cinclunati Observatory on Mount Iduins (in lWblh73). 1,onyitudes 3ro wmt 01 Greenwich. 

TABLE l.-Winddurafion in hours ( H )  cmd travel in miles (N) from each direction at thr Goirrnniait l~itilding, Cki i inat i ,  daily dicring March, 1916. 
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Cslnis. 
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....... 
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was not due to hi h buildin , but to the hill known as 

1.) This hill is only about 100 feet hi her than the h v -  

tance the hill alone would not affect the wind direchon 
so much, but the valley of the Ohio River follows a 
northeast-southwest line along the south side of the hill 
and the wind tends to flow around the hill and through 
the valley. The velocity of the east wind at  the Gov- 
ernment building is greater than at  the Abbe Observa- 
tory, but for the year the average velocity of the east 
wind at  the Government building is nearly the same as 
the average velocity of the northeast wind at  the observa- 
tory, showin that at  the Government buildin the 

The north and the northwest winds do not show much 
difference a t  the two locations. There are no very high 
buildin s in these directions, and the hills are at a suf- 
ficient % istance and of such shape that they do not affect 
the wind records. In  the west there is an excess in both 
direc.t.ion and velocity at  the Government building. 
This is due to the fact that the highest buildings in the 
city are located to the southwest of the Government 
building and that they deflect about 50 per cent of the 
southwest wind into the west. (See fig. 3.) The total 
duration of the west and southwest wind a t  the Gov- 
eriiment building is equal to the duration of the same 
winds at  the observato . 
shows t.hab t,he variation in the direction of the wind is 
similar for all seasons. 

The prevailing direction of t,he wind at Cincinnati is 
given in all the previous Weat,her Bureau records as 
southeast. This is due to the poor exposure of the wind 
vane during the past yeais, and the records should be 
corrected to make the prevailing direction southwest the 
same as at most ot.her places in t,he Ohio Valley. 

Mount Adama,l a % out one- % alf mile distant. (See fig. 

ernment building wind vane and pro B ably at that e- 

stronger nort % east wind is recorded as an east wind 

An esaniination of P t e wind roses (figs. 6, 7, and 8) 

Annual 
mean 

velocity. 

-- 
dii./hr. 

9.4 
10.1 
11.1 
s . 4  
7.4 
5. 8 
4.4 
5.3 

6.2 
9.4 
a 9  

8.2 

6.2 

direction and force of the 
for the year, the seasons, and the 

roses the length of the black 
radii represents the time the wind blew from each di- 
rection and the width of the black radii represents the 
force of the wind, as tabulated from the record made at 
Abbe Observatory. The white radii represent the cor- 
responding data for the Government building. The 
most pronounced feature shown by the charts and dia- 
grams is the great difference in the a.mount and force of 
the south wind as recorded at the two locations. During 

a t  the Govern- 
cent of %he time, with an 

-- 
Vel. 

Ki.lh2 

9.9 
11.6 
3.0 
5.0 
5.4 
4.1 

5.5 
i . 2  
6.1 
6.4 

7.2 

I .  I 

5.5 

Freq. 

'70 
10.8 
13.1 
13.8 
19.0 
m.4  
17.8 
a . 9  

21.6 
14.6 
10.4 
15.0 

17.8 

- 

=.a 

- _- . 

Vel. 

-- 
Lii./hr. 

10.0 
13.0 
13.4 
9.6 
9.3 
6.1 
5.0 
5.3 
5.6 
7.0 

11.2 
11.2 

9.6 

._ - 
Precl. 

s, 
10.7 
16.S 
10.2 
12.6 
10. 2 
10.3 
7.4 
7.2 
8.0 
6.2 
7.4 
9.3 

10.3 

Freq. 

Po 
3i.3 
26.4 
24.4 
24.7 
ZG.0 
23.8 
23.6 
30.0 
23.4 

Vel. 

-- 
Mi./hr. 

12.1 
11.4 
13.8 
9.9 
9.4 
7.0 
5.3 
6.2 
7.2 

January .................... 
Bfamh ...................... 
A ril ...................... 
June ........................ 
Jdy ........................ 
August ..................... 
September .................. 
October .................... 
Novemb er... ............... 
December ................... 
Year ........................ 

February ................... 

&.: ...................... 

% 
5.5 

11.2 
12.8 
11.0 

7.6 
11.6 
8 6  
7.3 
9.0 
2 1 
6.6 

9.8 

a 3  

5.2 
5.1 
6.2 
4.0 
7.7 
7.2 
8.8 
5.3 
4.8 
9.8 
4.4 
6.3 

6.1 

4.3 
5.4 
7.0 
4.6 
6.1 
4.8 
4.0 
4.0 
6.4 
3.8 
5.5 
6.0 

5.5 
-- 

lo . s  
12.0 
1 2 6  
10.2 
10.0 
7. E 
6.2  
6.s 
6.4 
8.0 

10.6 
11.8 

11.9 
17.6 
10.4 
13.1 
12.4 
9. G 
8.0 
7.8 
5.8 
6.9 
8.8 

10.9 

7.4 
8.6 
s .7  
7. 1 
7.0 
5.6 
5.2 
5.4 
5.5 
5.4 
7.4 
7.6 

10.1 110.9 I 9.01 0.2 I 7.a 

33 w. 
33 na. 
42 
33 st\-. 
38 w. 
33 sw. 
50 nw. 
% w. 
8: nw. 
30 sw. 
30 W. 
2!3 w. 

50 nw. 

4.6 

5.8 
5.8 
5.4 

5.2 
6.0 

10.8 6.4 
4 . 6 8 . 0  4.6 

11.4 4.4 
13.6 5.5 
12.3 10.2 

5 . 6 6 . 0  4.6 
3.6 5.0 
4 .8  5.4 

8 0 9 . 6  6.2 

TABLE 2.-dfan percentage frequencks and hmwly velocities of the u&ds froin tmh of the rrcordccl dircctions for each month at t i c  dbbe  Mt.teoroloyicu1 
Observatory aid at the Govfrnmcnt bicihing, Cincinnati, for the period Apri l  1. 1915. to March 31, 1917. 

Abbe Meteorological Observatory. 

I NE. I N. 
BE. S. w. I NW. Maximurn 

6minub 
velocity 

and 
direction. 

Mi./hr. 
39 sw. 
38 w. 
52 w. 
36 sw. 
36 ss. 
37 nw. 
44 nu'. 
I w. 
I SW. 
36 sw. 
40 w. 
35 sw. 

52 w. 

- 
Vel. 

- 
Xi. fhr.  

6.2 
6.4 
8.7 
3.6 
5.4 
4. s 
2.8 
3.6 
3.6 
4.0 
6.5 
6.0 

5.3 

_ _  
VQ1. 

- 
.Vi./hr 

9. 4 
8.1 

10.4 
6.8 
6. 8 
6 .2  
4. 2 
4.2 
5. 8 
5.5 
9.2 
9. 2 

7.4 

- 

Vel. 

- 
F W  

r5 
6.6 
5.3 
7. 1 
4.1 
5.2 
7.5 
3.3 
3.8 
4.7 
7.4 
7. 2 
6.2 

5.6 

- 

+eq. 

- 
F 

2i:4 
S. 6 

16.2 
13.4 
13.3 
17.0 
12. 8 
12.6 
23. 8 
22. 4 
1% 6 
IS. 6 

15.4 

Freq 
___ 
?, 
9.3 

13.6 
9.2 

11.0 

8.4 
6.2 

5.6 
S. 6 

12.9 
13.6 

9.9 

as 

a 2  

- 

"'6: 
8.4 
8.7 
8. 4 
6.8 
4.6 
3. 8 
5.5 
6.2 
5. 2 
5.6 
6.4 

7.1 

iUi./hr, 
8.6 

10.4 
10.8 
9.0 
i. 3 
5.9 
4.2 
4.7 
6. 8 
7.2 
8.6 
8.0 

8.3 

G o v e r n m e n t  Bullding. 

4 4  

13.5 
10.6 
7.6 
7.3 
8.3 
7.6 
7.0 
9.0 
1.4 
5.4 

io. 8 
8.9 
9.8 

10.2 
7. 8 
7.4 
G. i 
5. I 
4. 8 
i. 2 
6.2 
6.6 
R. 0 

9.4 6.2 24.4 
7.5 6.8 12.6 

9.1 5.6 14.5 
13.5 7.2 15.7 
13,6 5.6 22.4 
19.S 5.2 14.3 
12.0 5 . 0 1 1 . 1  
11.8 6 .2  20.6 
12.1 4.6 29.0 
9.9 5.8 21.1 

14.5 7.3 22.2 

ao 8.6 21.7 

5.4 3.5 
6.4 1.8 
6.6 3.2 
4.4 4.2 
5.n 5.0 
5.11 fi.2 

4.: R.S 

4.0 7.2 
5.6 6.0 
5.4 3.8 

4.n 8. 2 

4.n L. 2 

January. ................... 
February ................... 
March. ..................... 
A p . .  ..................... 

y ........................ 
June.. ...................... 
July. ....................... 
August. .................... 
Septemb er... ............... 
October ..................... 
November.. ................ 
December ................... 

....... ....... ....... 
0.4 
0.2 
0.5 
0.4 
0.4 

1.3 

0.2 

....... 

....... 

Y w  ....................... 1 9 . 4  

1 Mount Adams was the slte 02 the C h x d n ~ t I  Observatory in 1869-1873 when Prof. Cleveland Abbe was director and making weather forecasts for the C l n c l u ~ t l  Chambar of 
-.-C. A., Jr. 
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N A 

SPRING 
CALMS 0.0% 

SUMMER 
CALMS 0.0% 

CALMS (7.8. 0.2% 

A.O. 0.2% 

C A W  0.0% 

SCALES 
20 10 o 20 Miles Per Hour 4 2 o 4 e 12 16 20 Percentage hcquency F 

. _ _ _ I  

Fia. &--8eason81 d i r e c t i o n - d d t y  windroses for Cincinnati, 1915-1011 : Govmmmt buildbg, white; Abbe Metearologlcal Observstory, bleek. 
Width of the my b proportional to the VelOdtp. 
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MA Y 
CALMS G.B. 0.2% 

A.O. 0.3% 

SCALES 

LhfS G.B. 0.5% 

8 12 16 20 Percentage Frequency F 20 IO o 20 Miles Per Hour - 
FIO. 7.-Mmthly direCtIon-rellocity windroses lor Cincinnati. 1915-1917: Government bullding, white; Abbe Mete~mlogiral Observatory. black. 

Width of the ray is proportional to the velocity. 
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SEPTEMBER 
CALMS G.B 0 0 %  I A . 0  0.6% 

I 

A.O. 0.6% 

I OCTOBER \\ 
I CAL .MS G.B 1.2% 1 A 0  0.6% 

Mlles Per Hour ' Percentage Frequency f 

Ro. Il.-Monthly direction-velocity windroses for Cincinnati, 191M~l7, concluded: Government building, white; Abbe Meteorological Observatory, black. 
Width of the ray is proportional to the reloclty. 



230 MONTHLY WEATHER REVIEW. MAY, 1917 

Mkjhr. 
9.5 
9.0 
5.2 
7.3 

The Merence in the velocity of the wind a t  the two 
locations has not the constancy during the year shown by 
the difference in the direction, but changes with the 

A f i # . f i ~ .  Mf.s./hr. 
..9 -1.6 
7.6 -1.4 
5.4 +0.2 
n.1 -1.3 

~~ ~~ 

season. 
in Table 3. 

The average velocity in miles per l o u r  is given 

Month. 

. TABLE 3.-Average velocities of all winds, by sea80ns8, ai the Ahbe Obseriw- 
t o q  and the Gowrnment. building, Chuvnnati, for the two ytnrs i m d u  
discussion. 

~~~ 

Msxima. Minima. 

DaiIydif- 1 Ex- I Medean. I D a y  dif- 
t r%i  I hi-' 1 ference. ' tremr. ference. 

SeaSW. 
Difference 

Abbe Ob- at Govern- 
semtory. ~ ~ ~ ~ l d -  ment hnlld- I I 1 

willtar- .......................................... 
sprlng ........................................... 
8Umme.r.. ....................................... 
Fall.. ............................................ 
Yesr ............................................. I 8.2 I 7.2 -1.0 

___._- 

During the winter months when t,he storm winds pre- 
vail, the preseure gradients being strong and t,he aniount 
of insolation small, the wind is stronger at  the observa- 
tory. During the midsummer months, however, these 
conditions are reversed and t-hen t,he wind is slight,ly 
stronger at the Government! buildin . In  July, 1915, t.he 

while at  the Government building during t,he same time 
it averaged 5.6 miles per hour. An examination of t,he 
daily record for that month shows that the excess in t.he 
velocity a t  the Government building was great,est on clayn 
having a high percentage of the possible number of sun- 
shine hours and with nearly st,ationary pressure. For 
example: On July 9, when the day's percentage of possible 
hours of sunshine was 99 and the pressure-change for t.he 
24 hours was but 0.08 inch, the mnd a t  the observatory 
averaged 3.3 miles per hour, while at the Government, 
building it averaged 8 miles. Again, on Jul 15, with a 

stationary pressure, the wind averaged 3.5 miles at, t.he 
as against 8 miles a t  the Government build- 

horn  and the pressure st,ill stationary, the wind averaged 
4.2 miles at the observatory, but 9 miles per hour at  the 
Government building. No storm was in the vicinity on 
any of these days. During July 8? however, while t,he 
sunshine hours was 41 per cent, and the pressure rose 0.33 
inch during t,he day as a LOW passed eastward from the 
u per Ohio Valley, the total movement of the wind At. 
t%e two locat,ions differed b only 2 miles, being 19s 

ment buildin . The slight relative increase in the mid- 

result from the topogra hy of the city and t,he greater 

the center of the city as compared with that over t,he 
grassy or wooded dopes of the hills and over the water 
m the Ohio. 

One of the remarkable things shown by the wind roses 
(flg. 6) is that the west wind is stronger a t  the Govern- 
ment building than a t  the observatory during each sea- 
son, and the average is distinctly stronger for the year. 
The east wind also averages the stronger at the Govern- 
ment building, but this is robably due to the fact that a 

an east wind. 

wind at- the observatory averaged Q ut 4 miles per hour, 

percentage of possible hours of sunshine o P 100 and a 

ing. ObserVato7 On uly 16 also, with 93 per cent of t,he sunshine 

miles at the observat.ory an c9 200 miles at the Govern- 

summer win d velocit,y at t,he Government building may 

heating of the air over t l e paved streets and buildings in 

. 

portion of the strong nort R east wmd is there recorded as 

TEMPERATURE RECORD. 

The temperature at  the observatory averaged 2 de- 
grees lower than at  the Government building, the differ- 
ence between maximum temperatures bein 1.4 degrees 

reatest, difference during the two years was S degrees 
fetween the masimum temperatures and S degrees be- 
tween the minimum temperatures. The greatest differ- 
ence occ.urred during most of the months on clear da s, 

and smoke filled the valley. During 58 per cent of the 
time the difference ranged between zero and 3 degrees, 
and either the masimum or minimum was highest at  t.he 
observatory 011 only 43 days during the two yeam. The 
difference Letween the ninsimum temperatures was usu- 
ally greatest in the Winter and least in t.he Summer- 
the reverse of what is generally e s  ected. These er- 

lows. 

and between minimum temperatures 3.7 c f  epees. The 

specially when the weather was clear on the hill and P og 

tremes are compared by months in IF able 4, which fol- 

TABLE -$.-Corn arkon nf extrenw tonpernhms at the Abbe Ob8ervalory 
(0.) and the 6orenmwi. t  building (G'.), April. 1915-Mnrch, 1917. 

OF. OF. OF.1 OF. OF. 

April ............ p9 91 M.9 C6.0 6 
May ............. 89 90 72.0 73.2 4 2.5 
June ............. 92 91 77.8 79.0 3 
July ............. 99 99 SG.5 67.0 3 
Aupnst .......... 9G 97 S1.7 S2.S 3 

07.8 09.0 5 
Novrmber ....... 70' 76 55.7 57.4 5 

Jminarv ......... Si 2 9  
Febriidry ........ 71 2.6 
MInrrh ........... 5' 2 5  

Peptrmlier ....... 90 92 76.9 78.2 4 2; 2.5 

December ....... I' 3.0 

......... Clctljhrr $¶I 88 ;; ;I; 

Mean .......... .... ....... 1.41 _._.I .... 1 a . i / 4 ~ 4 1  ......., ' 2.7 

Blcan 2-year temperature : 'F. 
Abbe Observatory ......................................... 53.4 
Government building ..................................... 55.4 

'Difference.. ........................................... 3.0 
- 

PRECIPITATION. 

Table 5 below presc?nt,s a comparison between t,he 
precipit:st.ion measurements at t,he two locations during 
t,ho txo  years. The deficiency in t,he amount recorded 
tit: tho Government building was 1.96 inches, or 5 per 
cent. of t.he amount recorded a t  the Abbe Observat,ory, 
where t.he gage is exposed under more natural conditions. 
Our illustrat,ions do not show the exposure of the raingage 
at, &her stmation. 

Usually t,he greatest differencc in the measured 
amounk of precipitation occurs in t.he summer month  ; 
t,he precipit.ation t,hat occurs as snow about) the Govern- 
ment building is measured in the nei hboring parks 
and not a t  t,he gage a t  the Government, Ruilding. where 
it. is impossible to secure correct, snow depths. 
all the montha except January and February the measure 
prec.ipit.at.ion was grepbest at the observatory. The 
greatest excess at  t.he observat'ory occurred during 
September, 1915, and amounted to 1.02 inches, or 18 
per cent of the monthly total. 

Dl?3 
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Amounts. 

0.  0. 

Inch. Inch. 

2.29 1.71 
1.06 0.41 
1.43 0.35 
1.01 0.53 

1.31 0.90 
1.23 1.02 
1.28 1.49 
0.11 0.29 
0.76 1.18 
0.98 1.35 

1.43 0.35 

0.73 0.49 

1 . 3 ~  0.89 

_-- 

231 

Dif- 
fer- 

enM)' 

Inch. 

0.68 
0.63 
1.08 
0.4s 

0.44 
0.21 
0.21 
0.1% 
0.42 
0.40 

1.08 

0.24 

0.47 

T ~ L E  ii.-Coni arison o mean and extreme rain abla at h Abbe Obaerva- 
tory (0.) a d a t  the l 'oawiiment building ( l I . ) ,  April, 1916-MarchI 

0. 

h c h .  
0.77 
2.34 
1.37 
1.44 
1.70 
2.32 
1.32 
1.27 
2. IO 
1.72 
1.13 
1.19 

2.34 

G. 
--._ 

Inch. 
0.57 
1.7s 
1..W 
1.36 
1.34 
2.04 
1.10 
1.09 
2.03 
1.82 
1.29 
1.36 

2.04 

0.55 
O..Q 

0.43 

0.78 
0.119 
0.25 
0.12 

0 . u  

0.25 

For the hour. 

0.37 0. IS 
0.44 0.39 

0.00 0..!3 

0.47 0.31 
0.32 0.23 
0.19 0.06 

T. 0.12 

0.77 n.53 

0.61 0.36 
September _.._. 4.47 
October ........ 2.08 
November ..... 2.10 
December ...... 4.10 
January ........ 5.29 
February ...... 1.62 
March .......... 3.70 

Year ........... I 

For the day. 

3.95 0.0s 
l.SO 0.1Y 
1.84 0.16 
4.02 0.06 
S.42 0.13 
1.S2 0.20 
3.88 0.02 

41.6739.71 1.96 

The greatest amount, of preciphation in 24 hours did 
not vary greatly atr the t.wo places, t.he greatest difference 
being 0.59 inch durinw May, 191G. During t.his month 
and also during sevemfother mont,hs the greatest amount, 
in 24 hours did not: oc.cur on the same day a t  the two 

. A greater difference is shown when the same 
!?aces ays are considered a t  each station. On July 28, 1915, 
the precipit.ation a t  the observat,ory was 1.43 inches and 
on1 0.35 inch a t  t,he Government building, makin a 
dd rence  of 1.08 inches. On Jul 28 there was a r a d a l l  

one hour, while none occurred at, the Government. build- 
ing. The greatest dif€erence for any hour during t.lie two 
years occurred in March, 1917, when 0.22 inch fell a t  the 
observator and 0.77 inch was measured at  the Govern- 
ment buil B ing. The great,est am0unt.s of precipitation 
for 5, 10, 15, and 30 mjnut.es and for one and t.wo hours 
during each month did not, as a rule, d8er much at  the 
two locations, but in several months the maximum 
amounts for those periods did not occur on the same day 
at  the two places. 

It will require several years of comparative records to 
determine accurately the percentawe difference between 
the precipitation measurenients a t  &e Abbe Observatory 
and a t  the Government building, due to the difference in 
exposure of the raingages. 

of 0.48 inch nt the observat.ory o 9 which 0.43 inch fell in 

CLOUDINESS AND FOB. 

The number of clear, partly cloudy, and cloudy days 
during the year a t  the two laces were the same. There 

ing hours at  the Government building than at  the ob- 
servatory, but this was due, a t  least. in part, to the extra 
amount of local smoke that collected in the valley on 
mornings when the wind was very light. As soon as the 
velocity of the wind increased the snioke was mostly 
blown out of the valley. Under low atmospheric. pres- 
sure, even with moderate wind relocity, the cloucls were 
more dense a t  the Government building than at  the ob- 
servatory, as the local smoke tended to settle toward the 
ground instead of risin high in the atmos here. 011 two 
occasions there were &nse fo on the hi .p ltops and very 
little fog in the valley. On trese occasions the pressure 
was moderately high, and the fogs on the hilltops were 
caused by the passmg of low clouds which did not settle 
in the valley. 

was more c.loudiness and lig g t fog during the early mom- 

WINTEB INDOOR ABIDITY IN TOPEKA, KANS.' 
By 5. D. FLORA, Meteorologist. 

I.4ddms: Weather Bureau OWce, Topeka, I;ans.] 
6 28- f 

It is somewhat of a surprise to i b d  that in the winter 
season a majority of persons in the northern part of the 
United States live in an indoor climate that is ultra-des- 
ert in regard to nioisture conditions. A few years a o 
the writer was greatly interested in an account of t Q e 
investigation of indoor aridit by Prof. R. DeC. Ward in 
Csnibriclge, Mass. (MONTHLY %EATHER REVIEW, Septem- 
ber, 1908,36:281-1831, and determined-in the apparent 
absence of corresponding data for a western State where 
conditions were probably more acute on account of the 
atniosplicre being drier-to make a series of humidity ob- 
servations, both indoors and out, that should cover an 
entiie winter. The prograni WAS interfered with b other 
duties, but it was carried far enough to indicate t % at in- 
door c.limate in Kansas was drier under ordinary circum- 
stances than in Massachusetts, and in severely cold 
weather was even drier than the desert region of the 
Southwest. 
Thnm 1.-Relative humidity iidoora aibd matdoors at Topeka, Kam., 

Novenabe7 and December, 190.9. 

Date. 

19m. 
Nor. IS. Sa. m ............ 

noon ............. 
4 p m .  ........... 

19,Sa.m ............ 
noon ............. 
4 p.m ............ 

20, 8a.m ............ 
noon.. ........... 
4p.m ............ 

22, 8a.m ............ 
noon ............. 
4p.m ............ 

23, Sa.m ............ 
nwu.. ........... 
l p . m  ............ 

25, Ra.m ............ 
noon.. ........... 
4p.m ............ 

25, noon ............. 
26, 8 a . m  ............ 

noon.. ........... 
4 p.m ............ 

27, 8a .m ............ 
lloon ............. 
4 p.m. ........... 

28, noon ............. 
29, 8a.m ............ 

noon ............. 
4p.m ............ 

30, 8 a . m  ............ 
nom ............. 
4p.m ............ 

Der. 1,Sa.m ............. 
nmi ............. 
4p.m ............ 

2,Sa.m ............. 
noon .............. 
4 p.m ............. 

3,Sa.m ............. 
noon.. ............ 
4 p.m .. ...,...... 

4,aa.m ............. 
noon.. ............ 
4 p.m ............. 

em ratureol 
o& room. 

Dry- 
mlb. 

O F .  
i1 
72 
72 

il 
72 
12 

72 
71 
72 

64 
71 
72 

75 
73 a 
76 
76 
76 

66 

66 
74 
73 

73 
72 
74 

G9 

i 8  
70 
72 

82 
73 
72 

74 
iti 
74 

70 
70 
13 

67 
69 
74 

69 a 
71 

- 
W t -  
bulb. 

OF. 
55 
53 
54 

53 
51 
w 
58 
57 
5s 

50 
54 
57 

55 
55 
51 

57 
57 
59 

55 

56 
62 
63 

62 
d l  
(H 

55 

60 
G6 
58 

62 
P 
w 
00 
59 
58 

55 
M 
56 

53 
54 
55 

53 
52 
52 

Relative hu- 
mldity. 

In- 
loors. 
- 

%J 
33 
25 
28 

28 
30 
30 

40 
30 
40 

34 
31 
39 

25 as 
30 

29 as 
32 

49 

58 
52 
cio 
53 
s2 
5lj 

38 

32 :: 
31 
44 
4s 

44 
35 
37 

31 
32 

ae 
3; 
37 

31 
22 
25 

3a 

- 
Out- 
ioore. 

9% 
49 
47 

i6 
46 
38 

I 
ti0 
50 

90 
84 
70 

85 
70 
56 

78 

46 

05 

83 
79 
73 

81 
79 
79 

92 

100 
w 
07 

1uO 
1uO 
01 

100 
69 
71 

e4 
73 
67 

80 
96 
99 

94 
100 
89 

48 

- 
rem- 
!% 
out- 
loors. 

- 
O F .  n 

43 
53 

38 
51 
8) 

47 
68 
67 

32 
31 
37 

23 
40 
48 

44 
59 
85 

52 

58 
66 
88 

61 
81 
ti5 

38 

4 1  
44 
46 

46 
50 
52 

49 
52 
50 

42 
43 
4s 

41 
11 
41 

26 
23 
22 

Rtata of 
weatber. 

?ear. 
Partly cloudy. 

Do. 

Do. 
3ear. 

Partly cloudy. 

Pmtl cloudy. 
I%. 
Do. 

Oloudy. 
Do. 
Do. 

Cloudy. 
Partly cloudy. 
ClW. 

Clesr. 

Cloudy. 

Do. 
Do. 

Cloudy. 
Do. 

Partly cloudy. 

Cloudy. 
Do. 
DO. 

Cloudy. 

""8 
Clou $. 

Do. 

FOE$ 
ClOll y. 

Do. 
Raining. 
Part1 cloudy. 

Cloudy. 
Do. 
Do. 

Sprhkllng. 

Sleeting. 
Cloudy. 

Do. 

clout&. 

B&. 

1 A summar of the results of these measurements was published In Bulletin, Kanssll 
8tst.a Board of Health, To-, January, 1917, 13: t~-11. 8'. 


